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FUEL FILTER OF AN INTERNAL COMBUSTION ENGINE 

The invention relates to a fuel filter for an internal 
combustion engine according to the preamble of Patent Claim 
1. 

In diesel fuel filters in particular, water present in the 
fuel is usually separated, collected in a chamber inside 
and at the bottom of the filter housing and then drained 
out after reaching a predetermined collecting volume. It is 
possible to collect water that is separated in a lower 
filter housing area because water has a higher specific 
gravity than fuel and therefore settles out below the fuel 
if it has previously coagulated within the filter in the 
form of separable droplets. The required droplet formation 
may be induced and/or increased within the filter by 
special essentially known water separation measures. 

To ensure that the collected water is drained off, the 
volume of water settling in the lower chamber of a fluid 
filter in known filters is detected by draining off the 
collected water after reaching a preselectable maximum 
volume . 



To prevent drainage of water collected at the bottom of a 
filter, British Patent GB 21 29 329 B describes suction 
removal of collected water in an extremely low volume flow 
through a venturi nozzle provided in the air intake line of 
the internal combustion engine and then added to the intake 
air supplied to the combustion process. 

The present invention relates to the problem of creating a 
large water collecting volume in a generic fuel filter 
without thereby increasing the overall volume of the filter 
beyond the extent that it would assume without a water 
collecting chamber. In this way, a filter in which 
separated water is to be collected first before being 
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discharged can be installed in an internal combustion 
engine at a location where only a small installation space 
is available. 

This problem is achieved by a generic fuel filter having 
the characterizing features of Patent Claim 1. 

Advantageous and expedient embodiments are the object of 
the subclaims. 

The invention is based on the general idea of transporting 
the separated water out of the filter housing and into a 
water collecting chamber that is separate from the filter 
and doing so in the simplest possible way during operation 
of the engine. For the case when the fuel flows through the 
fuel filter under pressure, it may already be sufficient 
for the water collecting chamber to be situated separately 
from the fuel filter in a throttled connecting line between 
the bottom of the fuel filter and an intake line into the 
fuel delivery line downstream from the fuel filter. In the 
case of a fuel filter through which fuel is drawn, however, 
a pump is obligatorily required in the aforementioned 
connecting line between the fuel filter and the fuel 
conveyor line. Such a pump may optionally also be used in a 
fuel filter through which the fuel is conveyed according to 
the first case mentioned above. A venturi nozzle is a 
particularly suitable example of a pump or suction device. 
The water collecting chamber may be situated at any 
distance away from the fuel filter where there is enough 
installation space for a relatively large water collecting 
volume . 

An inventive venturi nozzle is assigned to the fuel 
delivery line through which the fuel is supplied to the 
combustion chambers of the internal combustion engine, at 
least a substream of this fuel flow passing through this 
line. The fluid intake by the venturi nozzle from the water 
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collecting chamber should be only fuel. To this end, the 
water collecting chamber, which is separated from the 
filter, is flooded with fuel in the first startup of 
operation of the internal combustion engine or after a 
filter change. This flooding is performed in the same way 
as the flooding of the fuel filter and is usually referred 
to as "bleeding the fuel filter." 

If the fuel filter and the water collecting chamber which 
is separate from it but is connected by line to the filter 
are flooded with fuel, water separated in the filter is 
collected as described below. 

Within the fuel filter, which is designed for water 
separation in the usual way, water separated on the clean 
side, for example, settles out at the bottom of the filter 
housing. In engine operation, fuel is drawn out of an upper 
area of the water collecting chamber through the venturi 
nozzle assigned to the fuel delivery line and is preferably 
removed continuously. This necessarily withdraws an equal 
volume flow from the bottom of the fuel filter. Fuel 
withdrawn from the bottom of the filter housing along with 
the water necessarily separates at the top in the water 
collecting chamber due to its lower specific gravity in 
comparison with water. This ensures that only fuel and not 
water will be taken in by the delivery pump, which is 
designed as a venturi nozzle in particular. 

Essentially it is possible to withdraw water from the 
bottom of the fuel filter both continuously and 
discontinuously . In removing the separated water from the 
fuel filter, it is important for the "droplet shape" of the 
separated water not to be lost in its withdrawal from the 
filter because otherwise there could be a backmixing of 
water and fuel, which should absolutely be avoided, in the 
water collecting chamber which is separated from the 
filter. Such a backmixing would occur if the water were no 
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longer in a sufficiently large "droplet form" in which a 
separation between water and fuel occurs due to the 
difference in specific gravities. In continuous operation, 
i.e., continuous suction removal of a volume flow from the 
filter, the size of the volume flow withdrawn should be 
selected to ensure that water separated during engine 
operation within the filter can be removed without a back 
up of water within the filter. 

In discontinuous operation, it is necessary to ensure that 
the volume of water separated in the filter does not exceed 
a certain preselectable extent. This may be accomplished, 
for example, by a water level sensor provided on the 
filter . 

For both continuous and discontinuous operation, the water 
collecting chamber must be provided with a water level 
sensor to ensure that the water is evacuated from the 
collecting chamber before there is risk of it entering the 
connecting line leading to the venturi nozzle. 

To remove the water from the collecting chamber, design 
measures may be provided such as those already known in 
general with water collecting chambers that are integrated 
directly into the fuel filter housing. An especially simple 
measure consists of providing a discharging screw in the 
bottom area of the collecting chamber. 

A particularly advantageous exemplary embodiment, which is 
explained in greater detail below, is depicted in the 
drawing . 

In this drawing, there is only one figure, which shows: 

Fig. 1 a schematic diagram of a fuel filter with a water 
collecting chamber situated at a distance from 
it. 
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A fuel filter 2 through which the fuel flows is provided in 
a diesel fuel delivery line 1. Fuel is drawn through the 
fuel filter in this exemplary embodiment. 

A liquid line 3 leads from the bottom of this fuel filter 2 
into a water collecting chamber 4 designed as a tank. This 
fluid line 3 is connected to the water collecting chamber 4 
such that it opens there approximately in the lower bottom 
area. A connecting line 5 leads from an upper area of the 
water collecting chamber 4 through a venturi nozzle 6 
provided in the fuel delivery line 1 and into the flow 
chamber of the fuel delivery line 1. 

The water collecting chamber 4 may be mounted at any 
distance from the fuel filter 2 and may be in a position 
above the lower area of the fuel filter 2 where water 
separated in the fuel filter 2 settles out due to gravity. 
Such an independence of position makes it possible for the 
delivery pump, which is designed as a venturi nozzle 6, to 
convey the liquid withdrawn in the bottom area of the fuel 
filter 2 to higher levels with no problem. 

In the upper area of the water collecting chamber 4, a 
water level sensor 7 is provided. A conventional drain 
screw 8 through the operation of which water can be drained 
out of the water collecting chamber 4 is provided in the 
bottom area of the water collecting chamber. A protective 
device 9 may be provided in the area where the connecting 
line 5 is connected to the water collecting chamber 4, said 
protective device being provided to ensure that only fuel 
and no water can enter into the connecting line 5. 

The device described above can be operated as described 
below. 
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Before initial operation of an internal combustion engine, 
the fuel filter 2 and the water collecting chamber 4 are 
flooded with fuel. This is done in the customary manner for 
bleeding a fuel filter 2 in a diesel engine. If the fuel 
filter 2 and the water collecting chamber 4 have been 
completely flooded, then initially there will only be fuel 
in the water collecting chamber 4 during startup of 
operation of the engine. 

In continuous operation of the inventive device, the 
venturi nozzle 6 is designed for a suction power sufficient 
to ensure that enough fluid will always be withdrawn from 
the fuel filter 2 through the liquid line 3 so that water 
cannot back up due to water separated in the fuel filter 2. 
Preventing a water backup in this sense means that, at 
least on the average, enough water must always be removed 
through the line 3 as it is separated from the fuel inside 
the filter during operation of the engine. Separated water 
is removed with suction together with fuel through the 
fluid line 3 and introduced into the water collecting 
chamber 4. This fluid transport must take place in such a 
way that the "droplet state" of the water is maintained. 
Only in this way is it possible to ensure that the 
separation between fuel and water which is required in the 
water collecting chamber 4 does in fact occur due to the 
difference in specific gravities of these two fluids. If 
such separation is ensured by an appropriate design of the 
fluid line 3, then the fuel may settle in the upper area 
and the water in the lower area of the water collecting 
chamber 4. In this way, only fuel is always drawn through 
the connecting line 5 into the venturi nozzle 6 from the 
upper area of the water collecting chamber 4 until a state 
prevails in which there is practically no more fuel in the 
water collecting chamber 4. The limiting state in which 
there is no longer enough fuel inside the water collecting 
chamber 4 in its upper area to be drawn out without being 
mixed with water is monitored by the water level sensor 7 
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provided in the upper area of the water collecting chamber 
4. If this critical limiting state is detected by the 
water-level sensor 7 , then the water is to be removed from 
the water collecting chamber 4 in a manner conventional for 
diesel engines in vehicles and the water collecting chamber 
4 is then to be flooded again with fuel. 

With discontinuous operation of the device, which is also 
essentially possible per se, an additional water-level 
sensor is required in the fuel filter 2. On reaching a 
preselectable maximum water volume, said water level sensor 
activates a water drain into the water collecting chamber 
4 . 

In the exemplary embodiment described here, the water 
separation takes place inside the fuel filter 2 on the 
clean end, which is why the fuel carried through the water 
collecting chamber 4 is conveyed here into the clean end of 
the fuel delivery line 1. In the case of water separation 
taking place on the unfiltered end in the fuel filter 2, 
fuel passing through the water collecting chamber 4 is of 
course also to be supplied to the fuel delivery line 1 on 
the unfiltered end of the fuel filter 2. 

For the case when the fuel is not "drawn" but instead 
"forced" through the fuel filter, instead of the venturi 
nozzle 6, only a throttled fuel intake line from the 
connecting line 5 leading out of the water collecting 
chamber 4 into the fuel delivery line 1 can take place in 
the area of the venturi nozzle 6, which is then omitted. 

All the features characterized in the description and in 
the following claims may be essential to the present 
invention either individually or in any desired form. 



